After scanning an opened page of a book, the image obtained often suffers from various scanning artifacts such as scanning shading, dark borders and skew defects. These artifacts reduce the quality of the scanned images of the documents and cause lots of problems to the process of document image analysis. Some effective methods are present to rectify these scanning artifacts. Techniques which are discussed in this paper result in the desired shading-free image and yield an illumination surface of high quality. Methods employed makes the documents skew free as well. Finally, the performances of all the methods are compared to get the most effective method for solving such problems. These techniques prove to be very appealing to non-expert users in real applications.
Introduction
Whenever we scan an open book, we often find that the quality of the scanned documents is degraded. Various types of scanning artifacts ruin the legibility of the document. 
Methods

Skew removal
Skew artifacts are troublesome while reading a scanned document image. Methods like Principal Component analysis (PCA) and Hough Transform can be used to remove such errors. Initially both the techniques are implemented for skew correction of vehicle number plates. These methods can work for removing the skews of the scanned document images also.
Principal Component analysis (PCA)
The method of PCA [6] is divided into five sub-modules viz. Pre-processing, PCA, Skew Correction, 3D Correction and Character Segmentation. Vehicle number plate localization is using a preprocessing algorithm which makes use of the property of number plate in which all the irrelevant areas of car image are removed by masking the central pixel in a group of same pixel row wise & column wise respectively. Principal component analysis (PCA) is efficient in identifying patterns in data of high dimensions and highlight the similarities and/or differences in the data. PCA is proved successful in the fields of face recognition and image compression.
Hough Transform
Hough Transform [7] is also proved to be an efficient approach to remove the skew of the number plates. The process includes capturing the images with a camera, detecting the skew angle, applying Skew correction algorithm, Edge detection algorithm is applied, Implementing Hough Rectangular transform to the canny images obtained, Segmentation of the image containing the number plate in a separate window. Fig. 2 shows the Hough Transform process over vehicle number plates. 
Border detection
Another problem which we face while scanning a document image is the extra margins or borders and the unwanted text regions from the adjacent paper. A method [8] is presented which automatically detects the document borders and cuts out noisy area. This method is based on projecting profiles combined with an edge detection process. Fig.3 shows the algorithm for the border detection process. The first phase is the pre-processing which aims at eliminating noisy areas, smoothening the background texture and enhancing the contrast between background and text areas. Next comes edge detection where horizontal and vertical edges are detected based on Prewitt operator [9] . Third is the calculation of horizontal histogram, which is sum of black pixels in each row. 
Scanning shading
Binarization
A traditional technique of Binarization was used for solving the problem of scanning artifact as mentioned in [3] , [4] , [5] . Binarization technique sections text from badly illuminated scanned document images. Document binarization sections a document image into two categories, the blank background and the foreground text. A large number of documents are getting digitalized, a fast and efficient document binarization technique is required to facilitate the management of digitalized document images. A document binarization technique that breaks text from badly illuminated document images fast and efficiently is presented in [2] . The technique used is fast, tolerant to the fluctuations in text size and document contrast, and is able to binarize document image which is badly illuminated with small background noise. This technique overcomes the drawbacks of Otsu's, Niblack's and Sauvola's binarization techniques.
Convex Hulls
After scanning a big bound book, the resulting image usually consists of a scanning shading artifact at the spine region. The photographic regions might lose some meaningful gray-scale details because the gray levels are greatly reduced after image binarization. Marginal noise may be introduced after image binarization. Hence this technique is not preferred while solving the problem of shading. An algorithm called Convex Hull [1] is employed which removes the drawbacks of the binarization technique. This method is a nonparametric approach. It does not have any user interaction or parameter fine-tuning and hence can be implemented in a fully automatic way. It can restore a good quality desired shading-free image. Fig.5 shows the effect of Convex Hulls algorithm. The output image is free from scanning shading hence making the document perfectly legible. 
Conclusion
We discussed mainly three general problems which spoils the quality of the scanned document images viz. Scanning shading, unwanted borders and skewed texts. We also discussed some of the efficient methods to overcome these artifacts to make the document legible and improve its quality. Two methods are presented for skew correction namely, Principal component analysis (PCA) and Hough Transform. The technique presented for Border Detection is efficient enough to overcome some of the traditional techniques to solve the same. Finally scanning shading problem is discussed using Convex Hulls algorithm which can subdue the drawbacks of binarization.
